Do individuals prefer a fixed-price multi-year insurance (MYI) policy to current annual contracts with fluctuating prices? If so, are they willing to pay more for these policies? In a web-based 2-period repeated game with significant real money at stake, individuals have an opportunity to purchase 1-period insurance contracts, 2-period contracts or no insurance against the risk of a hurricane causing damage to their property. When premiums for both insurance options are actuarially fair, more than five times as many people favor the 2-period contract over the 1-period contract. The demand for a 2-period contract remains high even with a loading cost of 5% and 10% while keeping the 1-period premium actuarially fair, indicating a preference for stable premiums over time. These findings support the need for multi-year contracts that will lead more individuals to be adequately protected against future extreme events, given the empirical evidence on lack of interest in insurance against catastrophic risks.
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Introduction
Researchers interested in risk and uncertainty have been aware of the limited interest by consumers in purchasing insurance and investing in protection against extreme events. While the number and cost of natural disasters have been increasing steadily, studies reveal that many homeowners do not have adequate coverage against floods, hurricanes and earthquakes (Kunreuther et al., 1978; Michel-Kerjan, 2010; Kousky and Cooke, 2012; Botzen. and van den Bergh, 2012; Friedl, Lima de Miranda and Schmidt, 2014) .
To illustrate this point in the context of hurricane losses in the United States, the U.S.
Department of Housing and Urban Development revealed that 41% of homes damaged by
Hurricanes Katrina, Rita and Wilma in 2005, were uninsured or underinsured. Of the 60, 196 owner-occupied homes with severe wind damage from these hurricanes, 23,000 did not have insurance against wind loss (U.S. Government Accountability Office, 2007) . Kriesel and Landry (2004) and Dixon et al. (2006) found that only about half of the homes in high-risk areas had flood insurance. Along the entire New York coast affected by Hurricane Sandy in 2012, the City of New York found that 80% of residents in the inundated area did not have flood insurance, despite that coverage being subsidized for many (City of New York, 2013) . We discuss research in the economics and behavioral literature that provide explanations for this behavior in the body of the paper.
One contractual arrangement that has not been given much attention is the marketing of property insurance as an annual policy in most countries around the world. (Klein, 2007) . While most of these residents were able to find coverage 2 Although multi-year insurance policies to cover property damage have not yet been implemented in the United States, Mooney (2001) reports that in several Asian countries, homeowners' policies are written for terms longer than one year. In some cases, the policy is written for the life of the mortgage. In this case the premium is discounted and paid up front as an incremental cost to the mortgage. There are anecdotes of multi-year homeowners' insurance policies also sold in Germany but to the best of our knowledge there has been no published studies on these contracts.
with other insurers, their new contracts typically were more expensive and had a higher deductible and a lower maximum compensation limit than their previous policies (Vitelo, 2007) .
The average homeowner's premium in the state of Florida increased from $723 in 2002 to $1,465 in 2007. In coastal areas, some insurers were permitted by regulators to triple or even quadruple their premiums for some homeowners after 2005 (Kunreuther and Michel-Kerjan, 2011) . 3 Those who could not obtain coverage from the private market had to purchase coverage from state insurance pools, which play the role of insurers of last resort. (Grace and Klein, 2009 ).
Residents in hazard-prone areas often question why insurance companies, viewed as experts in risk assessment, increase their rates so dramatically following a disaster. Those in harm's way believe pre-disaster premiums reflected the likelihood of claims arising from extreme events, so they should not change after an event occurs. Many residents are also concerned as to whether coverage will be available against these risks from their insurer in the future, and for good reason. Following Hurricane Andrew that caused severe damage to property in Miami-Dade County, Florida in 1992, insurers threatened to discontinue homeowners' policies in Florida. To prevent this from happening, the state legislature enacted a bill that prohibited individual insurance firms from canceling more than 10% of their homeowners policies in any Florida county in any one year, and more than 5% of their policies ' statewide between 1993 and 1996 (Lecomte and Gahagan, 1998 .
To address the above concerns by property owners we introduce a fixed-price multi-year insurance (MYI) contract and examine its demand relative to standard annual contracts in a field experiment. Multi-year insurance offers several advantages over single year policies. For the insured, the focus of this paper, MYI would offer stable premiums over time rather than having them significantly increase after a disaster, thus providing homeowners with more certainty 3 This was partly due to higher reinsurance prices covering catastrophe losses and the upward revision of risk by catastrophe modelers to reflect changes in their estimates of the likelihood and consequences of future disasters.
For example, following Hurricane Katrina in 2005, the price of catastrophe risk reinsurance for Florida-based insurers more than doubled. Moreover, there was an upward revision in the likelihood and consequences of damage from hurricanes by the three leading modeling companies -AIR Worldwide, EQECAT and Risk Management Solutions (Kunreuther and Michel-Kerjan, 2011). regarding their budgetary planning process. 4 Multi-year contracts would also have important societal benefits by limiting the number of residents in hazard prone areas who cancel their insurance after only a short period of time, behavior that has been documented empirically (Michel-Kerjan, Lemoynes de Forges and Kunreuther, 2012) . When they suffer losses from a disaster these victims request federal relief because they are unprotected. The political debate around the $50 billion post-Hurricane Sandy relief in 2012 demonstrates the importance of developing strategies for increasing personal responsibility by those in harm's way. MYI has the potential of doing this.
There is precedence for multi-year contracts in the life insurance arena. Term-life policies are typically offered with premiums "locked in" for five to ten years; buyers can choose whether they want to pay extra for such guarantees over annual contracts knowing that they may drop coverage at any time. Policyholders are then certain what their life insurance premiums will be over the next five or ten years, regardless of what happens to their health or the overall mortality rate of their insurer's portfolio. Hendel and Lizzeri (2003) examine 150 term-life insurance contracts, some of which have fixed premiums for 5, 10 or 20 years while others are 1-year renewable policies. They show that on average, the extra prepayment of premiums to protect consumers against being reclassified into a higher risk category for a fixed period of time is more costly over the total period of coverage than a series of one-year term policies that can be renewed but where premiums may fluctuate from year to year. Still, people buy these multi-year fixed-price life insurance policies, indicating that they view the stability of premiums as an important attribute and are willing to pay extra for a guaranteed price.
To date there has been no empirical analysis on the demand for multi-year property coverage except for Papon (2008) who undertook a lab experiment with 64 undergraduate students from the University of LeMans in France with subject being divided into two groups: one group was given the option of purchasing a single period insurance policy and the other presented with a policy that covered them for four periods in a row. Papon found that the demand for insurance was significantly higher for those who could purchase a multi-period contract
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From the insurer's perspective it would reduce the variance with respect to claims payments by diversifying its portfolio over the number of policyholders and over time. It would also reduce marketing and other administrative costs that an insurer has to incur in renewing one-year contracts.
relative to those who were offered a single period insurance policy, attributing this effect to the longer period of commitment. This paper builds on this research by developing a multi-period field experiment with single and multi-period insurance contracts that cannot be cancelled. Participants are presented with the following options with large amounts of real money at stake: no insurance, 1-period insurance, 2-period insurance. Our goal is to determine the extent to which individuals have an interest in purchasing multi-period coverage against losses from a disaster that occur with a relatively low probability and to understand the factors that influence their insurance decisions.
While commitment is an important aspect, other elements also play an important role in explaining the significant demand for the fixed-price multi-period contracts, even when they cost more in total than single-period policies priced at an actuarially fair rate. We are also interested in whether risk attitudes, and socio-economic characteristics such as age, gender and income impact on the insurance purchase decision for either type of contract.
We find that demand for a fixed-price 2-period insurance policy is five times greater than a 1-period contract where the premium can increase in period 2 should a disaster occur in period 1. We also find that individuals are ready to pay more for a two-period fixed priced contract than for a potentially variable one-period contract. We call this a premium for price stability.
Our findings also reveal that the overall demand for insurance (i.e., the combined demand for 1-period and 2-period contracts) increases when both types of contracts are offered rather than when just 1-period policies are available. Finally, those who are more risk averse are more likely to purchase 2-period rather than 1-period policies. Although we focus on the demand for disaster insurance our findings should have important implications for the design of other multi-year contracts outside of the insurance domain.
The paper is organized as follows. Section 1 provides a simplified model for determining the premiums that an insurer would charge if it were offering 1-and/or 2-period contracts in a competitive market with free entry and exit. Section 2 describes the web-based experiment where participants can decide to be uninsured or purchase 1-or 2-period insurance when they face significant losses from a hurricane that occurs with a well-specified probability. The amounts of money at stake were in the hundreds of dollars and the winners were selected randomly on the basis of games from the Pennsylvania Lottery to assure full transparency.
Section 3 introduces testable hypotheses that are examined in Section 4 using data from 445 adult individuals who participated in the experiment. Section 5 discusses the implications of these findings for marketing insurance and for designing public policy.
A Two-Period Insurance Decision Model under Uncertainty
We consider the case where identical homeowners have to decide whether to purchase insurance for two consecutive periods against a major hurricane that can severely damage their house. They have the option of not purchasing insurance (i.e., self-insuring), buying a 1-period contract in either period 1 and/or period 2, or purchasing a fixed-price 2-period contract for full coverage (i.e., no deductible) against the potential losses in periods 1 and/or 2. If an individual purchases a 2-period insurance contract at the beginning of period 1, s/he cannot cancel it and thus remains protected for both periods.
At the beginning of period 1, outside experts (e.g., the National Weather Service in the U.S.) provide an estimate of the probability of a hurricane occurring in period 1 but are uncertain as to whether they will update this estimate for period 2. If no disaster has occurred in period 1, experts assume that their forecast model of hurricanes is correct and estimate the same probability in period 2 as in period 1. But if a hurricane occurred in period 1, experts update their probability estimate of a hurricane in period 2 by assuming it is higher than in period 1.
This process is consistent with how the real disaster insurance market has operated in the 
For fixed price 2-period contracts the premium charged by the insurer for each period is:
where λ is a loading factor to reflect the cost of holding liquid capital to cover catastrophic losses should a disaster occur in both periods 1 and 2. This loading can also compensate the insurer for the uncertainty about the possible change in the probability of suffering a loss in period 2. If λ=0 then the insurance premium for the 2 period contract is actuarially fair.
Experimental Design

Stimulus
To determine the demand for single-period and multi-period insurance contracts we undertook an experiment with adults in the United States, most of whom were older than 30 so were likely to have experience purchasing insurance. The experiment consisted of 30 consecutive games, each game comprising two periods. The occurrence of a disaster in period 1 increases the estimated probability of a similar disaster in period 2, as explained above. At the end of period 1, insurers use this information to update their probability estimates and recalculate the premiums they will charge for a single-period contract in period 2.
Participants in the experiment were asked to imagine that they owned a house for two periods and wanted to sell it at the end of period 2. At the beginning of period 1 the house is worth 100,000 talers (a fictitious currency where 1,000 talers= US$5). A subject's total initial assets are the value of the house plus 5,000 talers in cash that s/he receives at the beginning of period 1. Appendix 2 provides the description of the instructions given to participants.
There is a chance that a major hurricane will occur in one or both periods. If such a hurricane occurs, the house will suffer a loss in value of 50,000 talers unless the subject has purchased insurance for that period, in which case s/he will be fully reimbursed by the insurer for the loss. The subject's house will then be immediately rebuilt and retains its original value of 100,000 talers at the beginning of the next period. If s/he has not purchased insurance and a hurricane occurs during the period, the value of the house will decrease by 50,000 talers. The amount of the participant's virtual bank account at the end of period 2 will be the value of the house at the end of period 2 plus 5,000 talers received at the beginning of the game, minus any insurance premiums paid in any of the two periods.
Subjects are told that experts estimate the likelihood of a hurricane occurring in period 1 to be 1 in 25 (i.e., p=4%). This probability is consistent with estimates for a specific city located on the Atlantic coast of the United States. If no hurricane occurs in period 1, subjects know that experts still estimate the chances of a hurricane striking in period 2 at p=4%. Subjects are told that if a hurricane occurs in period 1, experts will then revise their hurricane estimate upwards by 25% for period 2 so it is now p2H =1 in 20 (i.e., p=5%) and the insurance cost will increase to reflect this higher risk. The loss probability is explicitly stated and is common knowledge.
If a decision was made by the subjects in the experiments to purchase 2-period insurance at the beginning of period 1, then the participants do not make another decision at the beginning of period 2. If no insurance or a 1-period contract has been purchased at the beginning of period 1, the subject will have to make another decision as to whether s/he wants to buy a 1-period insurance policy at the beginning of period 2. After making their decision for period 1, subjects are shown on their computer screen whether a hurricane occurred in period 1 and the amount in their virtual bank account. They receive similar information at the end of period 2. We used random numbers from a computer program to determine whether a hurricane occurred with a 4% chance for the first period and a 4% chance in the second period if no disaster occurred in period 1. If a hurricane occurred in period 1 the likelihood of another hurricane in period 2 is updated to 5%. In the instructions to the participants in the experiment we indicate "the computer will determine the occurrence of a hurricane using a random number generator" so they know is this done in a neutral fashion.
After the initial 2-period game is played, a new 2-period game begins with exactly the same rules. Subjects play 30 independent such 2-period games in a row to obtain a large number of responses. To avoid income effects, there is no accumulation of wealth across games.
Repeating the same game also allows us to determine how demand for 1-period and 2-period insurance contracts evolves over time and whether it changes following the occurrence of a hurricane. We intentionally focused on a 2-period model to keep the experimental design simple. A graphical representation of this timeline is provided in Figure 1 .
Fig. 1 Graphical Representation of the Experiment
The following treatments were investigated.
Treatment 1: Subjects are offered only 1-period contracts at actuarially fair prices given by equations (1a), (1b) and (1c). The participant only needs to decide whether or not to buy 1-period insurance. The premiums in period 1 and period 2 for single-period policies were determined by the expected loss defined in those equations (1a), (1b) and (1c) in Section 2. A premium of 2,000 talers (1/25* 50,000) was charged for insurance in period 1, and 2,500 talers
(1/20 * 50,000) or 2,000 talers (1/25 *50,000) in period 2 depending on whether a hurricane did or did not occur in period 1.
Treatment 2: Subjects are offered 1-and 2-period insurance contracts at actuarially fair prices.
Based on the above information for the 1-period policy, the 2-period contract premium in treatment 2 is the weighted average of these numbers [i.e., Z(MYI) as defined by equation (2),
Z(2-period) = ½{ pD(1+a) + (1-a) p2H D} Z(2-period) = 0.5.{1.96 (2,000) + 0.04 (2,500)} = 2,010
More specifically, the actuarially fair premium for the 2-period contract reflects the decision by the insurer offering a 1 period contract to update the premium from 2,000 to 2500 in period 2
should a hurricane occur in period 1 with probability .04.
We also wanted to test the robustness of our results by increasing the cost of the multiperiod contract. Insurers might impose a higher loading for a 2-period contract than for a 1-period policy because they have to reserve more capital to protect themselves against the risk of not being able to increase premiums in period 2 if a hurricane occurs. We therefore introduced treatment 3 where we added a 5% loading charge (λ=0.05) and treatment 4 where the loading factor was 10% (λ=0.10). These treatments enabled us to test the price sensitivity of the demand for a 2-period policy. Thus in treatments 2, 3 and 4, subjects must decide whether to purchase 1-period insurance, 2-period insurance or decline to buy insurance (see Table 1 ).
A discussion of the experiment at several workshops with leading research scientists suggested we investigate whether different sequences of hurricanes during the 30 games had an impact on the results. The instructions to the participants indicated that the games were independent, so the results should be similar if one varied the sequence of losses. For this reason we generated two sets of random numbers to determine the sequence of disasters. These two sequences were randomly generated before subjects started playing the game so that we could compare insurance behavior for participants who experienced the first sequence of disasters with insurance behavior for those experiencing the second sequence.
Treatments 1*, 2*, 3*, and 4* were identical to treatments 1, 2, 3 and 4, respectively, except for the hurricane sequence. In treatments 1-to-4 two hurricanes occur in game 5, period 1; game 10, period 2 with a third hurricane occurring in game 21, period 1. In treatments 1* to 4*, the first hurricane occurs in game 19, period 1 with a second hurricane occurring in game 28, period 1
The experiment thus consisted of eight conditions with each participant randomly assigned to one of them. Table 1 summarizes the insurance premiums for each of these conditions. 
Participants, Selection of the Winners and Payment of Subjects
The experiment was conducted on a web-based platform with adult subjects from a larger sample of individuals in the United States assembled by the University of Pennsylvania's research community. Our final sample consisted of 445 responses. We were also interested in the role that attitudes toward risk played on the decision as to whether to purchase insurance coverage and the preference for 1-period or 2-period contracts for those who decided to buy a policy. To measure their degree of risk aversion or risk taking, we asked participants at the end of the experiment to make choices between ten paired lotteries following the now widely used methodology developed by Holt and Laury (2002) (see Section 4.2). We also asked a series of demographic questions (i.e., gender age, education, income and
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Before a subject began the 30 games, s/he was asked a series of four questions to make sure that s/he understood the impact of a specific insurance decision on the asset level at the end of periods 1 and 2. Subjects who did not answer a question correctly were directed to read the instructions again. Subjects who gave wrong answers to three or four of these tests in a row were not asked to answer the questionnaire, a procedure that is aligned with the recommendation of Oppenheimer, Meyvis, and Davidenko (2009) as a way of increasing the statistical power and reliability of the data set (See Appendix 3 for the test questions.) employment status). See Appendix 1 Table 6a for a summary of the distributions of these socioeconomic variables. All subjects received a participation fee of $5 for taking part in the experiment. The experiment took on average about 30 minutes to complete.
Recent literature has shown the importance of playing for large amounts of money to assure that subjects take the experiment seriously. Subjects in this experiment knew that after the experiment was completed, 1 out of every 100 participants would be randomly selected for a payoff based on one of the 30 games s/he played. This random problem-selection mechanism provides incentives for respondents to play each game for a large amount of real money as if it were the one selected.
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So that participants would know the winners would be selected truly randomly, we utilized an external source---the Pennsylvania lottery. Each person was assigned a unique number from 00 to 99 and a letter (A, B, C, D, E). For example, subject number 234 would be assigned the letter C (third series of 100 participants) and the number 34. For each series A, B, C, D, E of 100 participants, we utilized the result of a pre-defined game of the Pennsylvania Lottery: the "Daily Number" game (see http://www.palottery.state.pa.us/Games/Daily-Number for more details of the game) using the first two digits of the winning number of the evening drawing to determine the five participants who would receive the final balance from one of the 30 games they played. We also used the website of the Pennsylvania Lottery to select the winning game. "Treasure Hunt" has five games from A to E and, for each, draws a number from the range [1, 30] .
All participants were told that the lottery drawing would occur two weeks after the experiment ended and each was sent a personal e-mail telling them the actual date. An Internet link to these lottery results was made available to all participants so the selection of the winners and games was transparent. The five winners were paid the value of their virtual bank account at the end of period 2 for the selected game in addition to their $5 participation fee. Given the conversion rate of 1,000 talers = $5, a person who decided not to purchase any insurance in the selected game and had not suffered a loss from a hurricane in that game would receive $525 (more than 100 times the participation fee). 6 We recognize that it is difficult to completely overcome incentive effects in experiments when a single game and one subject is selected for an actual payoff resulting from his or her choices. For more discussion on these challenges see Holt (1986) and Camerer and Hogarth (1999) .
Predictions and Related Literature
The experiment was designed to test two main hypotheses regarding the purchase of insurance that are supported by theoretical and empirical research.
Hypothesis 1. (H1)
There will be a significant number of subjects who will not purchase insurance in any of the treatments.
Several studies reveal a dichotomy in insurance behaviors with respect to low probability events. Some people dismiss the risk and don't want to pay anything for insurance while others worry a lot and are willing to pay much more than the actuarial price for that coverage (Coursey, Hovis, and Schulze, 1987; McClelland, Schulze, and Coursey,. 1993; Ganderton et al., 2000; Laury, McInnes, and Swarthout, 2009 ). The lack of interest in insurance is consistent with the fact that some people tend to ignore risks whose subjective odds fall below their threshold level of concern. In controlled laboratory insurance experiments for low-probability events, many individuals bid zero for coverage, apparently viewing the probability of a loss as sufficiently small that they were not interested in protecting themselves against it (Slovic et al. 1977; McClelland, Schulze, and Coursey, 1993; Schade, Kunreuther, and Koellinger, 2012) . Several empirical studies also reveal that the demand for insurance against low probability high Similarly, many homeowners residing in communities that are potential sites for nuclear waste facilities have a tendency to dismiss the risk as negligible (Oberholzer-Gee, 1998). One reason for this behavior is that individuals assume that "It won't happen to me" -a form of probability neglect (Tversky and Shafir. 1992; Kunreuther, Novemsky, and Kahneman, 2001; Sunstein, 2002) . Since the probability of losses from a hurricane in our experiment is 4 or 5%, it is likely that this heuristic would be utilized by some of the responders.
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A RAND report estimated that roughly half of properties in 100-year floodplain purchased flood insurance, although there was substantial regional variation (Dixon et al., 2006 focus on the consequences of suffering a loss, the projection bias predicts a tendency for some decision makers to undervalue insurance.
Another reason why some people may not purchase disaster insurance has to do with the perception that if they are victims of a disaster, many others around them will likely suffer a similar fate. If individuals are concerned not only with their absolute wealth but also their wealth relative to their peers, the correlation of risks from a disaster may lower some homeowners' demand for disaster insurance (Fehr and Schmidt, 2006; Friedl, Lima de Miranda and Schmidt, 2014) . While this experiment does not test this theory directly since the subjects are making their decision in isolation, it may be a rationale for Hypothesis 1 if there is a perception by participants that others may also suffer a loss from a hurricane when they do.
Hypothesis 2. (H2) There will be a significant demand for the 2-period contract even when its
cost is higher than the actuarially fair premiums, demonstrating the existence of a strong demand for these contracts and an interest in paying a higher price for premium stability.
Based on expected utility theory, an individual who is risk-averse prefers a known and certain amount of wealth to a risky situation that yields the same expected wealth. Jaffee, Kunreuther, and Michel-Kerjan (2010) show theoretically that a risk-averse subject who maximizes expected utility always prefers a fixed price 2-period insurance contract over a variable price 1-period policy when premiums are actuarially fair. Even when 2-period policies have a loading factor while 1-period policies are actuarially fair, Kleindorfer, Kunreuther, and Ou-Yang. (2012) in this journal have shown theoretically that those who are highly risk averse should still prefer a fixed price 2-period contract over a 1-period policy where the premiums can increase significantly in period 2. Empirical findings by Hendel and Lizzeri (2003) discussed in the Introduction in the context of demand for term life insurance also reveal a preference for higher fixed priced multi-year period contracts, implying an interest by consumers in premium stability with respect to life insurance. Benartzi and Thaler (1999) show experimentally that individuals decline multiple plays of a given gamble due to myopic loss aversion. However, when they are provided with the resulting distribution of outcomes they will tend to play the gamble multiple times. In the context of this experiment, individuals are provided with information on the likelihood of a hurricane occurring in periods 1 and 2 and the impact the disaster in period 1 will have on the price of insurance in the following period. Given that they are presented with information on the distribution of premiums over the two periods, we would expect most individuals to purchase a 2-period policy where the premiums are stable over time.
The goal-based model of choice proposed by Krantz and Kunreuther (2007) may provide additional insights as to why individuals may prefer a 2-period insurance policy even when it is priced at 5% or 10% above the actuarially fair premium. Suppose some individuals have a goal of spending only a limited amount on insurance against hurricane damage to their house over the two periods. The introduction of a 2-period policy with constant premiums may lead them to purchase insurance that fits into their insurance budget goal rather than purchasing 1-period policies, knowing that in the next period the price of coverage may increase so that their budget constraint would be exceeded.
There is also a literature on how the period of commitment can impact on behavior.
Prospect theory (Tversky and Kahneman, 1992; Thaler, 1999; Langer and Weber, 2001 ) applied to insurance decisions predicts that individuals are more willing to take risk (i.e. not purchase insurance) when they have short time horizons: the perceived expected benefits of not paying premiums to save money dominates the expected costs should a uninsured loss occur because of the perceived low likelihood of a disaster occur. Increasing the time horizon of the decision maker tends to lead individuals to want insurance because of the likelihood of at least one disaster over a multi-year period looms sufficiently high so individuals want to protect themselves and their families. Langer and Weber (2005) show that a longer commitment period tends to decrease risk taking in the context of investment in risky assets where there is a low probability of relatively high losses. Papon (2008) demonstrates that insurance demand in the context of low-probability high-impact events may depend on the length of time individuals commit themselves to maintaining an insurance policy.
Introducing a 2-period contract that cannot be canceled in the menu of options, as we do here, should make the concept of commitment salient to some participants. These individuals are likely to purchase insurance for both periods but may have remained uninsured if their only option was to purchase a 1-period policy. Our experiment complements the work of Papon (2008) in that the multi-period contract not only covers potential losses from a disaster in both periods but also provides price stability by hedging against a possible price increase of a one-period insurance contract in period 2 if the external experts estimate the probability of a hurricane in period 2 to be higher than it was in period 1, thus providing price stability.
A mental accounting argument would also lead to a similar prediction should individuals divide their spending into budget categories. As Thaler (1999) points out, the budgeting process can facilitate making tradeoffs between competing uses of funds and acts as a self-control device. Heath and Soll (1996) divide the process by which such budgeting takes place into two stages: expenses must first be noticed and then assigned to their proper accounts. In this experiment, participants know that the insurance premium can increase significantly in period 2 if there is a hurricane in period 1. If they assume they will want to keep insurance in period 2 if they purchase coverage in period 1, they may prefer a 2-period policy over a 1-period policy because it meets their insurance budget constraint.
Finally, some people may feel that the 2-period policy is a bargain if they focus on the higher price they will have to pay to purchase single-period insurance coverage in period 2 should a hurricane occur in period 1. When two types of policies are on the market, some may prefer stable premiums over time and thus purchase a 2-period policy.
A number of empirical studies have also demonstrated that people's preferences between two options can depend on the presence, or absence, of a third alternative (Huber, Payne and Puto 1982; Simonson and Tversky, 1992; Heath and Chatterjee, 1995) . The introduction of a 2-period insurance policy into the menu of options may suggest to some individuals that purchasing insurance rather than being uninsured is more desirable since there are now two insurance options for them to consider. As noted by Hutchinson, Kamakura and Lynch (2000) , there may be unobserved heterogeneity in people's preferences in treatment 1 which emerge when both 1-and 2-period policies are offered to participants.
Results and Discussion
Descriptive Analyses
Subjects had the following five alternatives to choose from in each game (except for treatments 1 and 1* where a 2-period insurance contract was not offered):
Alternative 1: No insurance in both periods, which we note (0,0)
Alternative 2: No insurance in period 1 but 1-period insurance in period 2, noted (0,1)
Alternative 3: 1-period insurance in both periods 1 and 2, noted (1,1)
Alternative 4: 1-period insurance in period 1 and no insurance in period 2, noted (1,0)
Alternative 5: 2-period insurance policy (2,2) Table 2 specifies the percentage of individuals who chose each of the five alternatives in each of the treatments across the 30 games. For each treatment we combine the two scenarios that are identical except for the sequence of hurricanes (that is 1 and 1*; 2 and 2*; 3 and 3*; 4 and 4*).
We find that the vast majority of the subjects decide to buy either no insurance (Alternative 1), two 1-period policies (Alternative 3) or a 2-period policy (Alternative 5) across the different treatments. The data on Alternative 1 reveal that a significant percentage of the subjects did not purchase insurance in both periods for all of the treatments, thus providing confirming evidence for H1.
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Note also that the introduction of another option (a 2-period contract) in the menu of alternatives decreases the proportion of uninsured subjects. We find that more than five times as many individuals purchased 2-period insurance than 1-period contracts when both types of contracts are actuarially fair (treatments 2 and 2*).
In addition, some of the subjects purchased insurance for only one period (Alternatives 2 and 4) and were thus uninsured for half of the game. The percentage of subjects in this category ranged from 8.3% (Treatment 2/2*) to 13.8% (Treatment 1/1*). Even when the 2-period contract is priced at 5% and 10% above the actuarially fair rate, Figure   2 reveals that a large proportion of the subject pool still prefers 2-period to 1-period policies (44.5% versus 27.5% and 39.7% versus 29.1%, respectively). These data provide support for H2: many individuals like 2-period policies either because they are risk averse, like stability and/or they have other goals influencing their choices such as meeting budget constraints even when the 2-period contract is priced 10% higher than its actuarially fair price (Treatments 4 and 4*). 
Multinomial Logit Regression Analysis
To examine the impact of specific variables on the demand for insurance and the preference between 1-and 2-period contracts we undertook a series of multinomial logit regression analyses. The dependent variables were characterized by the decision alternatives facing a subject in each game with Alternative 1 (Not Purchasing Insurance) as the baseline condition. Given the small number of individuals who chose to purchase insurance for only one of the two periods, we exclude Alternatives 2 and 4 in the discussion of the findings presented below.
The Holt-Laury (2002) paired lotteries, depicted in Table 3 , enable us to determine the impact of risk aversion on the insurance purchase decision. The range of payoffs for Option A ($1.60; $2) is smaller than in Option B ($0.1; $3.85). As shown in Table 3 We examined the relative importance of RA, several other demographic variables (e.g., Age, Gender, Education, Income) and the impact of additional premiums of 5% (PriceAddon5) and 10% (PriceAddon10) specified by treatments 4 and 5 in predicting the likelihood of 1-period and 2-period insurance policies.
As discussed earlier in the paper we also wanted to analyze whether the sequence of hurricanes affected the insurance purchase decisions by individuals. We thus compared demand for the four treatments under the first sequence of hurricanes (where hurricanes occurred in 9 We used these hypothetical lotteries to determine the degree of risk aversion. Had there been real payoffs for these lotteries and/or the amounts at stake been somewhat higher than those in Table 3 , the degree of risk aversion would likely be greater than those we obtained in this experiment as shown by experiments conducted by Harrison et al. (2005) and Holt and Laury (2005) . See Harrison and Rutstrom (2008) for a detailed survey on the experimental evidence of risk aversion in controlled laboratory settings.
earlier games (5, 10, and 21); first sequence, noted FS) with insurance demand under the second sequence where hurricanes occurred in later periods (i.e. during games 19 and 28).
The results of these multinomial logit regressions are presented in Table 4 .
10
As mentioned above, Alternative 1 (uninsured) is the baseline variable from which to judge the likelihood that an individual will want to purchase 1-period or 2-period policies. FS is a dummy variable that is 1 for the first sequence of hurricanes and 0 for the second sequence. As discussed earlier, given that the subjects knew they were playing 30 independent games we did not expect the sequence of disasters to have an impact on the insurance purchase decision.
The multinomial logit regressions on which Table 4 is based were undertaken by assuming that the subject-periods decisions were uncorrelated.
11
The positive and statistically significant coefficients for RA for Alternatives 3 and 5 indicate that as an individual becomes more risk-averse s/he is more likely to purchase insurance. As the price of a 2-period policy becomes more expensive due to the 5% and 10% loading factor, the likelihood of an individual purchasing a 1-period policy increases. With respect to the socio-economic variables, those with higher incomes were less likely to buy coverage, presumably because they feel they are more financially able to afford a loss than their lower income counterparts in the experiment.
We are also interested in whether the overall demand for insurance significantly increases after a hurricane occurs, as revealed by empirical evidence in the aftermath of disasters. The literature on learning from past experience is ambivalent in this regard. On the one hand, the availability heuristic implies that people predict the frequency of an event based on how easily an example can be brought to mind (Tversky and Kahneman, 1974) , implying that there should be increased interest in purchasing insurance after suffering a loss. On the other hand, empirical research in the laboratory and in casinos indicates some individuals' behaviors are consistent with the gambler's fallacy (Croson and Sundali, 2005) , implying that after a disaster individuals will view the likelihood of it occurring in the next period to be much
10
Marginal effects are not reported here but are available from the authors upon request.
11
We recognize that even though the games were independent there might be some intra-dependence within games played by each individual. We thus calculated the intra-class correlation coefficient and used the coefficient to alter the standard errors of the variables. The results are presented in Table 6b of Appendix 1.
lower than the stated probability. Those who exhibit this bias will be less likely to purchase insurance in the next game than if the hurricane had not occurred. (Sullivan, Mustart and Galehouse,. 1977 ) and quakes in the early 1980s (Palm et al., 1990) . Based on U.S. state-level data for the period 1994 through 2004, Fier and Carson (2010) also show a significant relationship between the occurrence of catastrophes and increased demand for life insurance. Since the 30 games are independent from each other and the subjects are told that each new game follows the same probability of a disaster in period 1 and 2 as any other game, however, we should not see an impact. We indeed find no clear pattern to support an increase (or decrease) of post-catastrophe insurance demand for either 1-period or 2-period insurance contracts immediately after a disaster.
On the other hand, the variable FS has a highly significant positive coefficient with respect to Alternative 3 and 5 (+0.60 and +0.35, respectively; see Table 4 ). This implies that when one experiences a disaster in early games, one is more likely to purchase either 1-or 2-period coverage for the remaining games than if the hurricanes occur later in the experiment.
This finding is consistent with the results of the experiment by Papon (2008) where individuals were much more likely to purchase insurance in later periods if they had previously suffered a loss.
Discussion on the Marginal Effects
We now highlight the relative importance of the different coefficients in our logit regression ( Table 4 ) that were statistically significant for at least one of the alternatives on the probability of an individual purchasing a specific insurance policy under different treatments.
To provide an economic interpretation of these marginal effects, we set age at its mean value across all participants. For interval variables (i.e., risk aversion, education, income) the mean was calculated simply by assigning a 1 to the first interval, 2 for the second, etc. and then taking the average. The resulting mean values were: risk aversion: 5.30 (chose Option A between 5 and 6 times); age: 46 years; education: 3.71 (some college or college graduate); and annual income: 3.30 (between $50,000 and $75,000).
Effects of Changes in Premiums for 2-Period Insurance Policy
PriceAddon5 (noted as P5): As shown in Table 5a , the major effect of increasing the price of a 2-period policy by 5% above actuarial value (P5=1) while holding the 1-period policy at an actuarially fair premium is to decrease the probability of purchasing 2-period insurance from .74 to .64, and to increase the probability of purchasing two 1-period policies from .04 to .15 or 0.20 (depending in the disaster sequence). 
PriceAddon10 (noted as P10).
A 10% increase in premiums leads to a larger decrease in 2-period policies (Alt5) and a greater increase in 1-period insurance than when the price increases by only 5% for both types of hurricane scenarios as shown in Table 5b . Table 5c examines the impact of income on insurance purchase when the 2-period insurance premium is actuarially fair and the person is subject to the first disaster sequence and all variables (i.e., age, education and risk aversion) are set at their average values. As income increases, the average subject is more likely to be uninsured. As shown in Table 5c there is a 20% chance that a person with an income between $75,000 and $100,000 will not purchase insurance in either period compared to a 15% chance when the individual has an income between $25,000 and $50,000. When the premiums for 2-period policies include a 5% and 10% loading factor, the results do not significantly change so we only report the case of actuarial prices. 
Effects of Income
Impact of Risk Aversion
To examine the impact of risk aversion (RA) on the probability of choosing each of the five alternatives for the two types of hurricane scenarios to which subjects are exposed, three values of RA are selected: RA=4 (risk neutral) and RA=6 (risk averse) and RA=8 (very risk averse). The data in Table 5d reveal that individuals who are risk neutral have a 0.80 probability of purchasing insurance when the premiums are actuarially fair [1-Prob (Alt1)]. This probability increases to .83 when subjects are risk averse and to .87 when they are very risk averse and face a scenario where hurricanes occur in the later games (FS=0). When hurricanes occur early (FS=1) the probability of risk-neutral subjects purchasing some insurance increases to 0.85.
Even when individual are highly risk averse (RA=8), there is a .10 probability that will not purchase any insurance against disasters, even though it is priced at an actuarially fair rate, presumably because they treat the likelihood of a hurricane as below their threshold level of concern.
As anticipated, the demand for 2-period insurance increases with the degree of risk aversion. The probability of purchasing a 2-period insurance policy (Alt5) increases from .74
for risk neutral individuals to .81 for those who are highly risk averse for the first disaster sequence. There is a similar increase in the likelihood of purchasing a 2-period policy for the second disaster sequence. 
Conclusions and Implications
This paper examines demand for fixed-price multi-period contracts to hedge against possible price increases in the future in the context of insurance for low probability high consequence disasters. We undertook a repeated web-based game experiment with adults across the United States with a significant amount of real money at stake. Depending on the treatment, between 23% and 33% of the participants do not purchase insurance, confirming a well documented finding in the literature on decision making under risk and uncertainty.
The findings demonstrate a strong demand for fixed-priced multi-period contracts. More than five times as many individuals chose the fixed-price 2-period insurance policy over a 1-period contract when prices are actuarially fair. Even when a 10% loading factor is placed on the 2-period policy, almost 40% of the subjects purchased a multi-period contract. This implies that a number of participants are willing to pay extra for price stability over time.
A multinomial logit regression analysis revealed that as income increases, the average subject is more likely to be uninsured. Risk aversion is found to increase the demand for 2-period insurance: based on their responses to the Holt-Laury (2002) paired lotteries, highly riskaverse individuals are more likely to purchase 2-period rather than 1-period policies. These results are robust to different sequences of disasters occurring across the 30 game experiments;
the demand for such multi-period contracts slightly increases when the disasters occurred earlier in the experiment, maybe because individuals were able to appreciate the value of a stable premium rather than having it increase significantly after a disaster had they purchased 1-period policies.
Future research should examine the demand for proposed extended contracts when we increase the number of periods in a game and offer multi-year insurance (MYI) contracts for three or more periods in addition to the 1-and 2-period policies, varying the probabilities and losses to see how these factors influence the demand for insurance. If commitment is an important element of buying longer term insurance, as suggested by Papon (2008) , then we would expect that the demand for those longer contracts might actually be even higher as would the overall demand for insurance.
There might be an optimal length that balances the desire for premium stability with the ability to cancel a contract after several years. One could also allow subjects to cancel their multi-period policy at a pre-specified cost before the contract ends in a manner similar to the refinancing of mortgages when interest rates decline. The experiments could also be undertaken in other countries so we account for possible cultural differences with respect to demand for insurance.
A limitation of this experiment is that individuals do not actually purchase insurance nor do they have to live through the trauma of losing their assets from a disaster. We partially addressed this point by having adults with personal experience in purchasing insurance as participants in the experiment rather than college students and by increasing the amount of money at stake. Pilot field experiments could examine the actual demand for annual or multiyear policies on specific risks when policyholders have that option. These studies would be conducted in collaboration with insurers to measure the interest of their clients in purchasing the proposed multi-year contracts and the sensitivity of demand to contract design and to the socio-economic characteristics of the clients.
Our findings suggest that there may be untapped opportunities to increase the demand for catastrophe coverage by offering multi-year contracts in addition to the traditional annual policies offered today. Insurers can deal with correlated risks from a disaster by diversifying their portfolio by utilizing catastrophe models so they do not have a large number of policies in one geographic area. An advantage of an MYI policy is that it spreads losses over individuals (Kish 1965) or variance inflation factor (Donner, Birkett, and Buck, 1981) to be 20.8, and adjusted our standard errors by a factor of 4.56. Marginal effects are not reported here but are available from the authors upon request.
Instructions for one-period and two-period insurance contracts
Imagine you own a house for two periods and want to sell it at the end of period 2. The house is worth 100,000 talers at the beginning of period 1. A taler is an artificial currency, similar to a dollar in the U.S. or a pound in Great Britain. Your total assets at the beginning of period 1 are the value of your house plus 5,000 talers in cash.
There is a chance that a major hurricane will occur in each period of this two-period game. It is important to note that a hurricane can occur in either period 1 or 2, or in both periods. If a hurricane occurs in a period, your house will suffer a loss in value of 50,000 talers. You can protect yourself against a loss if you purchase insurance.
If you have purchased insurance and a hurricane occurs, then you will be reimbursed by the insurer for your loss and you will rebuild your house so it has the same value that it had at the beginning of the period.
If you have not purchased insurance and a hurricane occurs, then the value of your house will decrease by 50,000 talers.
The value of your house at the end of each period thus depends on whether a hurricane occurred and whether you bought insurance or not. The total value of your assets at the end of period 2 will be the value of your house at the end of period 2 plus 5,000 talers minus any insurance premiums you paid in any of the two periods.
The chance that a hurricane will occur in period 1 is 1 in 25 (which is a chance of 4%). If no hurricane occurs in period 1, the chance of a hurricane in period 2 remains the same (1 in 25). If, however, a hurricane occurs in period 1, the likelihood of a hurricane in period 2 increases to 1 in 20 (which is a chance of 5%). The computer will determine the occurrence of a hurricane using a random number generator.
You have the option of purchasing one-period or two-period insurance contracts to protect the value of your house against potential losses from hurricanes. The prices of insurance per period are as follows:
One-period contracts 2,000 talers in period 1 2,000 talers in period 2 if no hurricane occurred in period 1 2,500 talers in period 2 if a hurricane occurred in period 1 or a Two-period contract (you purchase insurance for both periods at the beginning of period 1)" $XXX talers in period 1 (X could take three values: $2,010; $2,110; $2,210)
Playing the game
After you have decided whether or not to buy insurance in period 1, you will see on the computer screen whether a hurricane occurs in that period.
If you have purchased a two-period insurance contract, you are automatically protected against a loss in period 2. If you have not purchased insurance, or have purchased a one-period contract in period 1, you will have to decide at the beginning of period 2 whether you want insurance in period 2.
Once the first game (two periods) is complete, you will begin a new two-period game with exactly the same rules. You will play 30 such two-period games.
